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(57) ABSTRACT 

A brake force detecting device for detecting strain in a caliper 
bracket. The brake force detecting device includes a sensor 
plate ?xed to the outside surface of a brake load receiving 
portion of the caliper bracket in the circumferential direction 
of a brake disc and a strain gauge attached to the sensor plate 
for detecting strain generated in the sensor plate. The strain 

(51) Int. Cl. gauge is connected to an ampli?er. 
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BRAKE FORCE DETECTING DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a brake force detecting 

device for detecting a brake force produced by a disc brake. 
2. Description of the Related Art 
In the case of performing braking control for a vehicle, a 

brake force is one of the important items of information. For 
example, if a brake force actually applied during braking can 
be detected, the condition of a road surface can be easily 
estimated. If the condition of a road surface can be estimated, 
ABS control (antiskid brake system control) can be per 
formed more precisely, and the vehicle can therefore be 
braked to a halt safely in a short distance. Further, if a brake 
force applied to each Wheel can be detected in braking during 
turning of the vehicle or during running on a slippery road 
surface having a loW coe?icient of friction (u), the brake 
forces for all the Wheels can be individually controlled to 
thereby alloW safer running control of the vehicle. 

Conventionally developed is a disc brake such that a load 
cell is provided on a supporting and engaging portion of a 
support member for friction pads or a strain gauge is attached 
to the supporting and engaging portion to thereby detect a 
brake force. A brake force measuring device including a 
support member for measurement of a brake force as pro 
vided betWeen a brake caliper and a knuckle arm has been 
proposed in Japanese Patent Laid-open No. Hei 6-123665. 
The brake force measuring device disclosed in this publica 
tion includes a support member interposed betWeen a brake 
caliper and a knuckle arm and having a pair of substantially 
perpendicular beams and also includes detecting means for 
detecting displacement of the beams. 

According to the brake force measuring device described 
in Japanese Patent Laid-open No. Hei 6-123665, the brake 
force measuring device has an H-shaped cross section, so that 
the distance betWeen the caliper bracket and the knuckle in 
the axial direction of the brake disc is large, causing an 
increase in siZe of the measuring device. Further, it is dif?cult 
to arrange a displacement detecting device betWeen the tWo 
beams. Further, in the brake force measuring device described 
in Japanese Patent Laid-open No. Hei 6-123665, deformation 
due to the brake force in braking during forWard running of 
the vehicle and deformation due to the brake force in braking 
during reverse running of the vehicle are generated in oppo 
site directions. Accordingly, strain is generated both in a 
tensile direction and in a compressive direction, so that the 
Zero point calibration for a sensor output is di?icult, causing 
a problem on stabiliZation of a detection output. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
a brake force detecting device Which can suppress the in?u 
ence of a vertical force and a lateral force upon the strain in a 
sensor plate to thereby stabiliZe a detection output. 

In accordance With an aspect of the present invention, there 
is provided a brake force detecting device for a braking device 
including a Wheel support for rotatably supporting a Wheel; a 
brake disc rotating With the Wheel; a pair of friction pads 
provided on both sides of the brake disc; a brake caliper 
containing a pressure member for pressing the friction pads 
against the brake disc, the pressure member being moved 
toWard and aWay from the brake disc in a direction parallel to 
the axis of the brake disc; and a caliper bracket for supporting 
the friction pads at opposite end portions thereof in the cir 
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2 
cumferential direction of the brake disc, the caliper bracket 
having a load receiving portion for receiving a brake load and 
a caliper supporting portion for supporting the brake caliper; 
the brake force detecting device comprising strain detecting 
means provided on the load receiving portion of the caliper 
bracket. 

Preferably, the strain detecting means includes a sensor 
plate ?xed to the outside surface of the load receiving portion; 
and a strain sensor ?xed to the sensor plate for detecting 
strain. With this con?guration, the sensor plate With the strain 
sensor mounted thereon is ?xed to the outside surface of the 
brake load receiving portion. Accordingly, the sensor plate 
alWays undergoes compressive deformation upon braking. 
This compressive deformation of the sensor plate is detected 
by the strain sensor, thereby detecting a brake force. The 
sensor plate is mounted in a direction perpendicular to the 
direction of application of a brake load to the caliper bracket, 
so that the strain in the sensor plate can be stably detected by 
the strain sensor. 
The brake load receiving portion of the caliper bracket 

directly receives a brake load, so that larger strain is generated 
in the brake load receiving portion and a high degree of 
detection accuracy can therefore be expected. Further, the 
strain in the sensor plate is generated only When the brake 
load is transmitted through the brake load receiving portion of 
the caliper bracket. Accordingly, the strain in the sensor plate 
is hardly in?uenced by a vertical force and a lateral force, so 
that a detection output can be stabiliZed. 

Preferably, the load receiving portion has a recess on the 
back side of the sensor plate. With this con?guration, the 
sensor plate can be strained more easily upon braking, so that 
a brake force can be detected more accurately. 

Preferably, the load receiving portion includes a ?rst load 
receiving portion adapted to come into contact With one of the 
opposite end portions of each friction pad and a second load 
receiving portion adapted to come into contact With the other 
of the opposite end portions of each friction pad; at least one 
of the opposite end portions of each friction pad or at least one 
of the ?rst and second load receiving portions has a projec 
tion; and the projection is positioned outside of a line tangent 
to a circle about the center of rotation of the brake disc at the 
center of application of pressure of the pressure member. 
The above and other objects, features and advantages of the 

present invention and the manner of realiZing them Will 
become more apparent, and the invention itself Will best be 
understood from a study of the folloWing description and 
appended claims With reference to the attached draWings 
shoWing some preferred embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a disc brake including a 
brake force detecting device according to a ?rst preferred 
embodiment of the present invention; 

FIG. 2 is a left side vieW of the disc brake shoWn in FIG. 1; 
FIG. 3 is a schematic sectional vieW of the disc brake; 
FIG. 4 is an elevational vieW of an essential part of the 

brake force detecting device according to the ?rst preferred 
embodiment; 

FIG. 5 is a right side vieW of FIG. 4; 
FIG. 6 is a plan vieW of FIG. 4; 
FIG. 7 is an elevational vieW shoWing an essential part of a 

brake force detecting device as a comparison to a second 
preferred embodiment of the present invention; 

FIG. 8 is an elevational vieW shoWing an essential part of a 
brake force detecting device according to the second pre 
ferred embodiment; 
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FIG. 9 is a vieW similar to FIG. 8, showing a part of a circle 
about the center of rotation of a brake disc and a line tangent 
to this circle at the center of application of pressure of a 
piston; 

FIG. 10 is an enlarged vieW of an essential part shoWn in 
FIG. 8; 

FIG. 11 is a vieW similar to FIG 10, shoWing a modi?cation 
of the second preferred embodiment; 

FIG. 12 is an elevational vieW for illustrating the operation 
of a brake force detecting device as a comparison to a third 
preferred embodiment of the present invention in the case of 
reverse running of a vehicle; and 

FIG. 13 is an elevational vieW of a brake force detecting 
device according to the third preferred embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Some preferred embodiments of the present invention Will 
noW be described in detail With reference to the draWings. 
FIG. 1 is a perspective vieW of a disc brake including a brake 
force detecting device according to a ?rst preferred embodi 
ment of the present invention. FIG. 2 is a left side vieW of the 
disc brake shoWn in FIG. 1. As shoWn in FIGS. 1 and 2, a 
brake disc (disc rotor) 2 is ?xed to a Wheel (not shoWn), so that 
the brake disc 2 is rotated With the Wheel. Reference numeral 
4 denotes a knuckle (Wheel support) for rotatably supporting 
the Wheel. The knuckle 4 is connected through a suspension 
(not shoWn) to a vehicle body (not shoWn). 

Reference numeral 8 denotes a caliper bracket, Which is 
mounted to the knuckle 4 by tWo bolts 10 and 12. The caliper 
bracket 8 supports a pair of friction pads 19 and 21 at tWo 
opposite positions in the rotational direction (circumferential 
direction) of the brake disc 2, i.e., at a disc inlet position and 
a disc outlet position in the rotational direction of the brake 
disc 2. The friction pads 19 and 21 are provided on the axially 
opposite sides of the brake disc 2. The friction pads 19 and 21 
are bonded to pad back plates 18 and 20, respectively. TWo 
slide pins 15 and 17 are slidably engaged With the caliper 
bracket 8. The slide pins 15 and 17 are ?xed to a brake caliper 
6 by tWo bolts 14 and 16, respectively. As shoWn in FIG. 3, the 
brake caliper 6 contains a piston (pressure member) 24 
adapted to be moved toWard and aWay from the brake disc 2 
in the axial direction thereof, thereby pressing the friction 
pads 19 and 21 against the brake disc 2. 

The brake caliper 6 has an integral Wheel cylinder 22, and 
the piston 24 is engaged in the Wheel cylinder 22. A piston 
chamber 26 is de?ned betWeen the Wheel cylinder 22 and the 
piston 24, and a ?uid pressure is supplied from a brake master 
cylinder through a pressure supply port 28 into the piston 
chamber 26. The brake disc 2 is connected to a hub 3. When 
a ?uid pressure is supplied from the brake master cylinder 
through the pressure supply port 28 into the piston chamber 
26, the piston 24 is pushed leftWard as vieWed in FIG. 3, so 
that the friction pad 19 is pressed on the brake disc 2. At the 
same time, the brake caliper 6 is moved rightWard by a reac 
tion force resulting from the pressure of the piston 24 applied 
through the friction pad 19 to the brake disc 2. As a result, the 
friction pad 21 is pressed on the brake disc 2, thereby braking 
the rotation of the brake disc 2. 

Referring to FIG. 4, there is shoWn an elevational vieW of 
an essential part of the brake force detecting device according 
to the ?rst preferred embodiment of the present invention. In 
FIG. 4, the brake disc 2, the friction pads 19 and 21, and the 
brake caliper 6 are not shoWn. FIG. 5 is a right side vieW of 
FIG. 4, and FIG. 6 is a plan vieW ofFIG. 5.As shoWn in FIGS. 
4 to 6, the caliper bracket 8 has a substantially U-shaped 
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4 
con?guration as vieWed in elevation such that it is composed 
of a pair of brake load receiving portions (brake torque receiv 
ing portions) 811 and 8b, an inner connecting portion (inner 
bridge portion) 80 for connecting the brake load receiving 
portions 811 and 8b, and an outer connecting portion (outer 
bridge portion) 8d for connecting the brake load receiving 
portions 811 and 8b so as to extend in parallel to the inner 
connecting portion 80 on the axially outer side thereof. 
As best shoWn in FIG. 4, the caliper bracket 8 has tWo 

tapped holes 32 and 34 for threaded engagement With the 
respective bolts 10 and 12, and further has tWo engaging holes 
36 and 38 for slidable engagement With the respective slide 
pins 15 and 17. The caliper bracket 8 is substantially sym 
metrical With respect to the line connecting the center of 
rotation of the brake disc 2 and the center of the piston 24. 
Referring to FIG. 5, the brake load receiving portion 8b is 
composed of an inner arm portion 4011 connected to the inner 
connecting portion 80, an outer arm portion 40b connected to 
the outer connecting portion 8d, and a connecting portion 400 
for connecting the inner arm portion 40a and the outer arm 
portion 40b. 
A sensor plate 42 is ?xed to the inner arm portion 40a of the 

brake load receiving portion 8b by a pair of bolts 44 and 46 
spaced apart from each other. The sensor plate 42 extends in 
the longitudinal direction of the inner arm portion 40a. A 
strain gauge 48 is attached to the sensor plate 42. The strain 
gauge 48 is connected to an ampli?er 50 for amplifying an 
output from the strain gauge 48. As apparent from FIG. 4, the 
brake load receiving portion 8b is formed With a recess 52 on 
the back side of the sensor plate 42. 

In the case of braking during forWard running of the 
vehicle, the friction pads 19 and 21 come into pressure con 
tact With the brake disc 2 during rotation of the brake disc 2, 
so that the friction pads 19 and 21 are dragged by the brake 
disc 2 to move in the rotational direction of the brake disc 2, 
and the pad back plates 18 and 20 abut against the brake load 
receiving portion 8b of the caliper bracket 8. Since the sensor 
plate 42 is ?xed to the outer side of the inner arm portion 4011 
by the bolts 44 and 46, compressive strain is generated in the 
sensor plate 42 in the case that the brake load receiving 
portion 8b receives a brake load (brake torque). 

This compressive strain is detected by the strain gauge 48, 
and an output from the strain gauge 48 is ampli?ed by the 
ampli?er 50 connected to the strain gauge 48, thereby detect 
ing the brake force according to the amount of strain in the 
sensor plate 42. The strain in the sensor plate 42 is generated 
only When the brake torque is transmitted through the brake 
load receiving portion 8b of the caliper bracket 8. Accord 
ingly, the strain in the sensor plate 42 is hardly in?uenced by 
a vertical force and a lateral force, so that the brake force can 
be detected accurately. 

Further, the recess 52 is formed on the brake load receiving 
portion 8b at a position on the back side of the sensor plate 42 
bolted to the brake load receiving portion 8b, so that the 
sensor plate 42 can be deformed more easily upon receiving a 
brake load than the case that the recess 52 is absent. As a 
result, larger strain can be produced in the sensor plate 42 to 
thereby improve the accuracy of detection of a brake force. 
The sensor plate 42 is mounted in a direction perpendicular to 
the direction of application of a brake force to the brake load 
receiving portion 8b of the caliper bracket 8, so that the strain 
in the sensor plate 42 upon application of the brake force can 
be stably detected. 

In the case that the sensor plate 42 is mounted in a direction 
parallel to the direction of application of a brake force to the 
brake load receiving portion 8b, there is a problem such that 
a contact portion betWeen the caliper bracket 8 and the sensor 
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plate 42 may be shifted upon deformation of the brake load 
receiving portion 8b, so that strain remains in the sensor plate 
42 even after removing the brake force, causing the deviation 
of a Zero point. To the contrary, according to this preferred 
embodiment, this problem can be eliminated because the 
sensor plate 42 is mounted in a direction perpendicular to the 
direction of application of a brake force. 
As a modi?cation, any strain detecting means other than 

the strain gauge 48 may be mounted on the sensor plate 42. 
Further, tWo sets of sensor plate and strain detecting means 
may be provided at the opposite ends of the caliper bracket in 
the circumferential direction of the brake disc, thereby alloW 
ing the detection of a brake force both in forWard running and 
in reverse running of the vehicle. 

FIG. 7 shoWs an essential part of a brake force detecting 
device as a comparison for illustrating the problem to be 
solved by the present invention. FIG. 7 is similar to FIG. 4 
except that the pad back plate 18 is shoWn in FIG. 7. As shoWn 
in FIG. 7, the pad back plate 18 has opposite projecting end 
portions 18a and 18b. The brake load receiving portion 8a is 
formed With a recess 9 for receiving the projecting end por 
tion 18a, and the brake load receiving portion 8b is formed 
With a recess 11 for receiving the projecting end portion 18b. 

Reference numeral 24a denotes the center of application of 
pressure by the piston 24 (the center of the cylindrical piston 
24 in its radial direction), and reference numeral 24b denotes 
a pressure applying portion of the piston 24. The brake load 
receiving portion 8b of the caliper bracket 8 extends from the 
radial inside of the brake disc 2 to the radial outside thereof 
With respect to a line tangent to a circle about the center of 
rotation of the brake disc 2 at the pressure application center 
24a of the piston 24. Accordingly, in braking during forward 
running of the vehicle, the friction pads 19 and 21 come into 
pressure contact With the brake disc 2 during rotation of the 
brake disc 2 in the direction shoWn by an arroW 56, so that the 
friction pads 19 and 21 are dragged by the brake disc 2 to 
move in the rotational direction 56 of the brake disc 2, and the 
pad back plates 18 and 20 abut against the brake load receiv 
ing portion 8b of the caliper bracket 8. In this case, the point 
of abutment of each of the pad back plates 18 and 20 against 
the brake load receiving portion 8b is not stable in such a 
manner that it comes to the radial inside or radial outside of 
the above-mentioned tangent line. 

In the case that the point of abutment of the pad back plate 
18 against the brake load receiving portion 8b comes to the 
radial inside of the tangent line as shoWn by an arroW 58, a 
moment shoWn by an arroW 60 is generated so that the pro 
jecting end portion 18a of the pad back plate 18 circumfer 
entially opposite to the projecting end portion 18b abutting 
against the brake load receiving portion 8b is moved in the 
radially outWard direction of the brake disc 2. As a result, the 
projecting end portion 18a of the pad back plate 18 pushes a 
projecting portion 23 of the brake load receiving portion 8a in 
the radially outWard direction, so that the brake load receiving 
portion 8a is deformed outside as shoWn by an arroW 62. 
Accordingly, the outer bridge portion 8d is stretched to cause 
undue strain in the sensor plate 42. 

FIG. 8 shoWs an essential part of a brake force detecting 
device according to a second preferred embodiment of the 
present invention con?gured to solve the above problem. FIG. 
9 is a vieW similar to FIG. 8, shoWing a part of a circle 70 
about the center of rotation of the brake disc 2 and a line 72 
tangent to this circle 70 at the pressure application center 24a 
of the piston 24. FIG. 10 is an enlarged vieW of an essential 
part shoWn in FIG. 8. As best shoWn in FIG. 9, the projecting 
end portion 18a of the pad back plate 18 is formed With a 
projection 64 adapted to abut against the brake load receiving 
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6 
portion 8a (the bottom of the recess 9), and the projecting end 
portion 18b of the pad back plate 18 is formed With a projec 
tion 66 adapted to abut against the brake load receiving por 
tion 8b (the bottom of the recess 11). These projections 64 and 
66 are positioned outside of the tangent line 72 in the radial 
direction of the brake disc 2. Although not shoWn, the pad 
backplate 20 also has projections similar to the projections 64 
and 66. 

Accordingly, in braking during forWard running of the 
vehicle, the friction pads 19 and 21 come into pressure con 
tact With the brake disc 2 during rotation of the brake disc 2 in 
the direction shoWn by the arroW 56, so that the friction pads 
19 and 21 are dragged by the brake disc 2 to move in the 
rotational direction 56 of the brake disc 2, and the projections 
66 of the pad back plates 18 and 20 abut against the brake load 
receiving portion 8b of the caliper bracket 8 as shoWn by an 
arroW 68. 

In this manner, the pad back plates 18 and 20 abut against 
the brake load receiving portion 8b of the caliper bracket 8 at 
a position outside of the tangent line 72 in the radial direction 
of the brake disc 2, so that the moment shoWn by the arroW 60 
in FIG. 7 is not generated. That is, the projecting end portion 
18a of the pad back plate 18 is not moved in the radially 
outWard direction of the brake disc 2. As a result, the project 
ing portion 23 of the brake load receiving portion 8a is not 
pushed up by the projecting end portion 18a of the pad back 
plate 18, so that the brake load receiving portion 8a is not 
deformed outside and the outer bridge portion 8d is not 
stretched, resulting in no undue strain in the sensor plate 42. 
Thus, only the brake load receiving portion 8b of the caliper 
bracket 8 is deformed by the pad back plates 18 and 20, and 
only the strain in the sensor plate 42 due to this deformation 
can be detected, so that a linear strain characteristic can be 
obtained to thereby improve the detection accuracy of the 
brake force detecting device. 

While the projection 66 is formed on the projecting end 
portion 18b of the pad back plate 18 in this preferred embodi 
ment, a projection 74 may be formed on the bottom of the 
recess 11 of the brake load receiving portion 8b as shoWn in 
FIG. 1 1. The projection 74 is positioned outside of the tangent 
line 72 in the radial direction of the brake disc 2. 

There Will noW be described a brake force detecting device 
capable of detecting a brake load in braking during reverse 
running of the vehicle by mounting a strain sensor on the 
brake load receiving portion 8a With reference to FIGS. 12 
and 13. FIG. 12 shoWs a comparison, and FIG. 13 shoWs a 
third preferred embodiment of the present invention. 
As shoWn in FIGS. 12 and 13, a sensor plate 76 is ?xed to 

the inner arm portion of the brake load receiving portion 811 by 
a pair of bolts 78 and 80 spaced apart from each other. The 
sensor plate 76 extends in the longitudinal direction of the 
inner arm portion of the brake load receiving portion 8a. A 
strain gauge 82 is attached to the sensor plate 76. The strain 
gauge 82 is connected to an ampli?er (not shoWn) for ampli 
fying an output from the strain gauge 82. As apparent from 
FIGS. 12 and 13, the brake load receiving portion 8a is 
formed With a recess 84 on the back side of the sensor plate 
7 6. 

In the case of braking during reverse running of the vehicle 
in the comparison shoWn in FIG. 12, the brake disc 2 is rotated 
in the direction shoWn by an arroW 86 opposite to the rota 
tional direction during forWard running, so that the friction 
pads 19 and 21 are dragged by the brake disc 2 to move in the 
rotational direction 86 of the brake disc 2, and the pad back 
plates 18 and 20 abut against the brake load receiving portion 
8a of the caliper bracket 8. In the case that the point of 
abutment of the projecting end portion 18a of the pad back 
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plate 18 against the brake load receiving portion 8a comes to 
the radial inside of the tangent line 72 as shoWn by an arroW 
88, a moment shoWn by an arroW 90 is generated so that the 
projecting end portion 18b of the pad back plate 18 circum 
ferentially opposite to the projecting end portion 18a abutting 
against the brake load receiving portion 8a is moved in the 
radially outWard direction of the brake disc 2. As a result, the 
projecting end portion 18b of the pad back plate 18 pushes a 
projecting portion 25 of the brake load receiving portion 8b in 
the radially outWard direction, so that the brake load receiving 
portion 8b is deformed outside as shoWn by an arroW 92, 
causing undue strain in the sensor plate 76. 

In the third preferred embodiment shoWn in FIG. 13, the 
projecting end portion 1811 has the projection 64 adapted to 
abut against the brake load receiving portion 8a (the bottom of 
the recess 9). The projection 64 is positioned outside of the 
tangent line 72 in the radial direction of the brake disc 2, so 
that the moment shoWn by the arroW 90 in FIG. 12 is not 
generated. That is, the projecting end portion 18b of the pad 
back plate 18 is not moved in the radially outWard direction of 
the brake disc 2. 
As a result, the projecting portion 25 of the brake load 

receiving portion 8b is not pushed up by the projecting end 
portion 18b of the pad back plate 18, so that the brake load 
receiving portion 8a is not deformed outside and the outer 
bridge portion 8d is not stretched, resulting in no undue strain 
in the sensor plate 76. Thus, only the brake load receiving 
portion 8a of the caliper bracket 8 is deformed by the pad back 
plates 18 and 20, and only the strain in the sensor plate 76 due 
to this deformation can be detected, so that a linear strain 
characteristic can be obtained also in the reverse running to 
thereby improve the detection accuracy of the brake force 
detecting device. 

The present invention is not limited to the details of the 
above described preferred embodiments. The scope of the 
invention is de?ned by the appended claims and all changes 
and modi?cations as fall Within the equivalence of the scope 
of the claims are therefore to be embraced by the invention. 
What is claimed is: 
1. A braking device including: 
a Wheel support for rotatably supporting a Wheel; 
a brake disc rotating With said Wheel; 
a pair of friction pads provided on both sides of said brake 

disc; 
a brake caliper containing a pressure member for pressing 

said friction pads against said brake disc, said pressure 
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member being moved toWard and aWay from said brake 
disc in a direction parallel to the axis of said brake disc; 
and 

a caliper bracket for supporting said friction pads at oppo 
site end portions in of the friction pads the circumferen 
tial direction of said brake disc, said caliper bracket 
having a load receiving portion for receiving a brake 
load and a caliper supporting portion for supporting said 
brake caliper; 

said load receiving portion of said caliper bracket being 
separate from said caliper support portion, and 

said braking device comprising a strain detecting device 
provided on said load receiving portion of said caliper 
bracket. 

2. The braking device according to claim 1, Wherein said 
strain detecting means comprises 

a sensor plate ?xed to an outside surface of said load 
receiving portion; and 

a strain sensor ?xed to said sensorplate for detecting strain. 
3. The braking device according to claim 2, Wherein said 

load receiving portion has a recess on the back side of said 
sensor plate. 

4. The braking device according to claim 1, Wherein said 
load receiving portion comprises 

a ?rst load receiving portion adapted to come into contact 
With one of said opposite end portions of each friction 
pad and 

a second load receiving portion adapted to come into con 
tact With the other of said opposite end portions of each 
friction pad; at least one of said opposite end portions of 
each friction pad or at least one of said ?rst and second 
load receiving portions has a projection; and said pro 
jection is positioned outside of a line tangent to a circle 
about the center of rotation of said brake disc at the 
center of application of pressure of said pressure mem 
her. 

5. The braking device according to claim 1, further includ 
ing a knuckle, and said caliper bracket is ?xed to a knuckle. 

6. The braking device according to claim 4, Wherein said 
projection is provided at a contact interface betWeen one of 
said ?rst and second load receiving portions of said caliper 
bracket and one of said opposite end portions of each friction 
pad. 


